Analysis of cellular heterogeneity in the response of human leukemic cells to photosensitization induced by pyrene-containing fatty acid.
Incubation of cells with 12-(1-pyrene) dodecanoic acid (P12) followed by irradiation with ultraviolet light at 366 nm (UVA) resulted in cytotoxicity. We compared the photosensitivity to UVA irradiation of various human myelo-monocytic leukemic cell lines, their intra- and inter-clonal variability and correlated their photosensitivity to P12-uptake and metabolism. The fluorescence properties of pyrene were utilized for flow cytometric analysis of cell distribution with respect to P12-uptake as well as for sorting subpopulations differing in their fluorescence. Spectrofluorometric analysis of the total cell-associated fluorescence and of the cellular lipids-associated fluorescence were also carried out. Considerable heterogeneity in P12-uptake and photosensitivity was found not only among cell lines, but also in the response of different clones and among the individual cells in specific clonal populations. Within a clone, photosensitivity was related to the amount of P12 taken up by the individual cells, while among different cell lines and their clones the photosensitivity was correlated with the proportion of cellular pyrene-linked phospholipids. The larger the fraction of pyrene-linked phospholipids within the cell--the more sensitive it was to UVA-irradiation. Photosensitivity could be affected by changing the proportion of cellular pyrene-linked phospholipids. Cells treated with cAMP showed an increase in total P12-uptake, but the proportion of pyrene-linked phospholipids was reduced, resulting in lower photosensitivity. These findings, demonstrating that by manipulating lipid metabolism photosensitivity can be modified, may prove useful in a clinical setting for selective photosensitization of malignant cells.